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1.  Suiffiaary 

MeasureiEients  were  macLe  of  thG  variation  with  vibrational  state  of  the 
spin-rotation  constant  of  F in  Li^.  A new  two-chamber  oven  was  constructed 
to  reduce  polymerization*  Tests  are  being  conducted  to  see  if  the  mass 
spectrometer  in  the  apparatus  can  be  used  for  leak  hunting.  The  possibility 
of  using  an  electric  resonance  apparatus  ns  a hi^  precision  V’oltaieter  or 
voltage  standard  is  discussed. 

2.  Vibrational  Effects  in  Li^ 

In  June  Mr.  Kdstner  and  Mr.  Russell  recorded  the  spectra  of  Li^  aris- 
ing from  the  2,0  — ^ 2,2,  transitions  in  the  vibrational  states  v = 0,1,2, 

The  spectriun  for  each  vibrational  state  consists  of  two  lines  opeorated  by  a 
frequency  equal  to  the  spin-rotation  constant  of  F,  An  analysis  of  t!  , 
spectra  revealed  a change  of  less  than  1 percent  in  this  constant  between 
V = 0 and  v 1,  and  a decrease  in  its  value  from  v=ltov=2of6  per- 
cent. This  kind  of  change  has  not  been  observed  in  either  the  molecular  or 
nuclear -mole culeu:  constants  of  any  other  molecule;  these  latter  constants 
usually  change  in  a nearly  linear  fashion.  This  odd  behavior  in  the  spin- 
rotation  constant  of  LiF  has  led  to  an  interest  in  its  value  for  v = 3»  At 
the  time  the  data  was  taken  the  spectrum  for  v = 3 was  too  faint  to  observe. 
However,  there  is  some  hope  that  with  improved  conditions  this  spectrum  may 
be  obtained  and  we  ore  presently  attempting  to  get  it. 

3.  Polymerization  of  Lithium  Bromide 

In  our  last  report  mention  was  made  of  the  possibility  that  our  diffi- 
culties d.n  observing  the  spectra  of  LiBr  arose  from  polymerization  of  the 
molecules.  Since  then  we  have  learned  from  Mr.  Miller  at  Columbia  University 
that  a rather  Mgii  degree  of  polymerization  (mostly  dinc-rlzation)  does  occur 
in  T■^Br  and  prcaUinably  in  all  of  the  lithium  halides.  He  fotind,  under  his 
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conditionD  of  oiJoration  (ha  used  a tiro  chonber  oven),  that  about  78^  of 
LiBr  bean  consisted  of  diners.  If  wc  aesune  that  polynerization  is  the  only 
effect  reducing  the  intensity  of  our  spectra,  then  we  would  conclude  tliat 
under  ovir  conditions  about  995^  of  the  bean  was  polynerized. 

A.  neanc  for  reducing  the  polynerization  of  nolccular  beans  las  been 
developed  by  Kuach  and  Cote  who  built  a two  chonber  oven  for  this  purpose. 

In  their  oven  the  slits  were  heated  to  a different  tenperature  fron  the  solid 
(or  liquid)cuarge.  Ihus  the  tenperature  and  pressure  of  the  bean  were  inde- 
pendent variables.  We  have  constructed  such  an  oven  and  expect  to  test  it  in 
the  near  future. 

4.  Vacuun  Problena 

During  nost  of  July  and  August  wo  have  been  beset  with  vacuun  problens. 
One  of  our  new  liquid  air  traps  developed  a leolc  in  the  botton  and  had  to  be 
resoldered.  In  the  course  of  uncovering  this  difficulty  we  decided  to  put  new 
oil  in  the  diffusion  piui^s.  The  old  oil  was  very  dark  and  had  been  in  the 
apparatus  ever  since  it  was  put  into  operation  five  years  ago.  The  only 
inprovenent  noted  as  a result  of  this  cliange  has  been  a low^r  pressure  on 
the  fore-vacuun  side  of  the  punps.  As  there  ore  still  sone  undiscovered 
leaks  it  is  too  early  to  say  whether  the  punp  oil  change  lias  resulted  in  any 
inprovenent  in  the  vacuun  on  the  high  vacuun  side  of  the  punps. 

5»  Mass  Spectroneter  as  a Leak  Detector 

The  use  of  a nass  spectroneter  for  lea  k detection  is  by  now  an  ancient 
technique.  However,  we  have  never  tried  to  use  for  this  purpose  the  nass 
spectroneter  which  is  a part  of  our  app’^ratus.  5lie  reason  for  our  tinidity 
has  been  that  the  ion  gun  seens  to  be  very  unsuitable  for  this  purpose  and  we 
have  eventually  fovind  our  leaks  with  the  aid  of  the  ionization  gauge.  Our 
present  prolonged  period  of  tuisuccessful  leak  hunting,  however,  has  driven 
us  to  try  the  use  of  our  nass  spectroneter  for  leak  hvintln.3. 
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rbe  preilrsinary  "tests  ccniiucted  "by  Mr.  Russell  are  very  enccHiror^inc. 
Seliisn  vas  alcitted  tc-  the  sycten  by  racans  or  the  controlled  leah  (leccritei 
in  an  earlier  report,  ivo  oass  peaks  viilch  vcrc  seasiti\^e  t-c  the  He  pressure 
wre  discovered  with  the  oass  spectroaieter.  Vty'  there  are  two  peaks  is  not 
tindcrstood,  but  they  rt&y  he  a consequecice  of  the  uasuitoble  ion.  fjun  seoaetry; 
i.e.,  unsuitable  for  ace  in  a cccSsined  ioniser  and  accelerator  of  ioos. 

6.  Atonic  Banns  Conference 

All  cf  ua  attended  the  conferenee  on  otcssic  heans  iteld  Aasnst  iS,  19  nt 
Brookhaven  Kational  Labcratcary,  Kearly  everyone  in  the  country  warking  chi 
aolecular  and  atociic  beans  was  present  at  the  conference  and  a nunber  cf  very 
interesting  papers  were  presented.  I feel  that  the  conferejice  was  invalxjahle 
to  our  group  in  its  educatinoal  effects  and  in  the  cacunt  cf  stlrulattoo 
provided  ua  through  the  papers  and  convereatiesns  with  other  isclecuiar  beasi- 
Ists.  It  is  OOT  hope  that  this  is  only  the  first  of  such  conferences  and 
that  it  laay  he  possible  to  hold  one  aonually. 

7*  Rlcctrlc  Bcscriance  Yoltaeter 

Since  the  inception  of  the  electric  rcsocance  oethCKl  it  has  probably 
occicved  to  a ssdser  of  people  that  on  electric  resonance  apparatus  nii^t  he 
used  os  a hl^  precision  vcltocter  or  voltage  standard  hecaose  the  frequency 
of  a Stark  line  is  directly  depenlexrt  on  the  field  strenrth  of  the  hcoogeneous 
fieid  in  which  the  transitions  occur.  But  it  has  seened  like  a pretty  cccqili- 
cated  way  to  neesure  voltage  and  no  one  scens  to  have  given  the  mtter  any 
serious  thought.  However,  the  techniques  uf  using  aolecular  heans  hove 
advanced  so  far  now  (nostly  threugh  the  contributions  mke  by  Zacharina  at 
R.!.*?,)  that  it  appears  that  the  developoent  of  a useful  electric  resoEiance 
voltneter  my  be  a natter  of  practical  concern,  Bie  basis  for  and  pcaai- 
bilitiea  cf  such  an  instruoent  will  now  be  briefly  discussed. 
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A priEe  requisite  cf  a vcltiS2«ar  cr  of  a veltasc  standard  is  stability 
and  it  is  this  quest  inn  which  will  be  excualned  first.  la  rur  nolecxiiar  beaii 
electric  resoDaiice  appom-tus  the  freqaenaies  of  obserred  lines  depeod  oa  the 
particular  nolecule  selected  and  on  the  electric  field  streasth  in  the 
bcDCs^eneous  field  (C -field).  Vha  techniques  of  frequency  ncasureDsnt  and 
stobillsatlcn  have  reached  a very  hi^  level  of  developcsent  so  that  through 
tbe  stabilization  of  the  transition  frequency  it  should  Tbe  possible  to 
Etabllize  to  a Mgh  deEree  of  precislc®  the  electric  field  strength  of  the 
C-field«  This  field  is  obtained  by  tbe  application  of  sccss  seat  cf  elcctro- 
ootlve  fcarcc  to  the  plates  cf  Hie  field,  sO'  that  the  field  (S)  is  related  to 
the  voltage  (V)  on  the  parallel  plates  of  the  C-fleld  by 

E = V/d 

where  d is  the  separatit®  of  the  plates.  Itaxs  tbe  stability  cf  Y depends  on 
tbe  stability  of  d os  well  as  the  frequency  stability. 

Tb  get  sooe  idea  of  the  carder  of  stability  tc  be  expected  let  us  cotssidsr 
a particular  exoziqile.  In  CsF  the  Stark  frequency  is  about  1200  ac/see  when 
tbe  electric  field  strength  is  1?00  VDlts/cn.  If  tbe  transition  regie®  Is 
IOC  cn  long,  the  spectral  Unp  on  idiich  the  apparatus  would  be  set  would  have 
a width  of  about  1 kc/sec.  It  should  be  possible  to  stay  vitMn  about  250 
cps  ci  the  line  peck.  ‘Wiia  nprmg  that  in  terns  cf  frequencies  the  stability 
la  about  1 port  in  5 ulllioa.  Frequency  standards  now  exist  with  a 
stability  greater  than  this.  Eowever,  the  frequency  varies  appraxirately  as 
the  square  of  tbe  field  strength  so  that  in  tens  of  tbe  field  strength  the 
stability  is  1 port  in  10  dllian. 

to  achieve  this  saoe  stability  in  the  voltage  across  the  C-field  plates 
tbe  plate  separatlc®  oast  be  this  stable.  If  this  seporatics;  is  1 cn,  then 
It  oast  stay  constant  tc  tetter  than  10  Angstrea  units,  or  better  than  1/5OO 
of  a wavelei^th  cf  visible  Ihis  Is  a stringent  requirement  and  nay 


not  he  easily  oet. 
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Althousk  instrtcKEt  now  exists  vh.ich  is  -coiroble  of 
Gtabllity  the  EpeciTiooxlcns  iieiiticTietL  ahere  eds3  t,o  he  rer^-stic  tho 
light  of  vhat  vs  oev  know  about  the  electric  resooarce  rxthod  esd  about 
nolecular  bene  techniques  in  geaeml. 

Given  an  iagtrunent  that  3,  voltcge  stability  of  1 part  In  10  rrf  ~i  lioa^ 
■siiat  possible  uses  does  it  havet  The  fcUcwlag  uses  can  be  visanll^cdl: 

1.  Standarti  "cell" 

This  Instncacnt  the  cardicary  stendard  cell  haa 

characteristice  which  are  deterainei  ~by  a netural  prot^ss. 

LUce  the  standard  cell  it  would  rewiire  callbratlaii,  and  be  a 
secondary  standard,  of  voltace. 

2.  Prlraary  voltage  standard 

If  the  precision  cbtainabla  with  this  iostrarssnt  surpasses 
that  of  exist in~  techniques  of  volta-ge  neasurenent,  tLea  the 
pt«sibility  exists  of  naking  it  a prlmry  standard  of  roitnge. 

3»  Petentiooeter 

If  a vcitage  divider  Is  added  to  Idle  stabilised  vcltOGs  output 
of  the  instrxeent  it  can  be  used  for  necsurlng  unJnacwn  voltacec; 
i.e.  It  becooes  a potent iceseter. 

4«  Voltage  stobilizax 

It  could,  be  used  tC'  stabilize  sooe  external  source  of  voltege* 
The  very  high  resistance  vbich  is  available  in  the  electric  resonance 
instneaent  is  a feature  .which  mi'  be  very  attractive  for  sane  applications. 

It  is  difficult  to  esticatc  this  resistance  at  present,  but  it  would  be  the 
reslatoaTC  betwe«i  two  Insulated  parallel  plates  sepoomted,  in  the  above 
exnigle,  by  1 cn. 

I have  teen  able  to  iBcgine  two  possible  users  of  an  instruaent  with 
this  precisian;  nacaely,  the  Bureau,  of  Standards,  and  ea^erineerters  ’Jdiose 


QP'PCjrat'us  for  ociaEuriue  fu"<il:=r4cntal  cor^s’Cc-ats.  rccroires  a very  stable  voxIOmS^ 
scuT'ce, 

ix  saoxiia  te  painted  c^rt  that  an  iissirvoscit  operated  on  aJjjj-ut-  tba  saasc- 
prlncipdes  as  that  cutlicsed  above  cc*ild  be  mde  using  nethetSs  cf  nicro- 
wove  absorpticn  apitilicd  to  a noleculor  been.  Tbe  difference  in  tbe  twe- 
netbeds  woulrl  li_;  tn  the  lEthod  of  detectinc  resonances,  the  aicrcwnve 
ebsoTOtion  Dethod  detecting  the  effect  on  the  radiation,  the  pra-f^ent  nsthod 
detecting  the  effect  on  tbe  beam.  It  Is  lively  that  a raich  soaller  bean 
lEtenslty  could  be  used  In  the  inetrunent  discussed  above  and  this  nay  be  an 
admotage  in  sene  atplleat iocs . 


Respectfully  subnitted- 

JVC 

'J,  W.  Trisebisa 
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